Giant cell hepatitis is rare in adult patients. This form of hepatitis shows fast progression to cirrhosis. A 65-year-old woman was admitted to our hospital with jaundice. She was negative for hepatitis virus markers and positive for antinuclear antibodies. We diagnosed her as autoimmune hepatitis. Liver biopsy findings revealed typical features of interface hepatitis and giant cell hepatitis. Giant cells were positive for keratin 8/18, but not for keratin 19, keratin 7 or Ki-67. These results suggest that giant cell formation is associated with the fusion of matured hepatocytes rather than the active proliferation of immature cells.
Introduction
Giant cell hepatitis is commonly found in various neonatal and infantile liver diseases, but is rarely found in the post-infantile period (1) . This form of hepatitis is generally thought to be a non-specific pattern of liver injury that can result from many different causes. In adults, giant cell formation represents an idiosyncratic response to various hepatic stimuli including viral infections (paramyxovirus, hepatitis B virus, hepatitis C virus, human immunodeficiency virus, and Epstein-Barr virus infection), drugs (methotrexate, 6-mercaptopurine, p-aminosalicylic acid, clomethacin, vinyl chlorpromazine), and autoimmune disease (hypoparathyroidism, and Graves disease) (2) . In one of the larger series to date, autoimmune diseases were the most common clinical association (2, 3) . In this report, we present a case of post-infantile giant cell hepatitis (PGCH) associated with autoimmune hepatitis (AIH).
The actual mechanism of giant cell transformation of the hepatocyte is not known; possibilities include fusion of individual cells to form a syncytium and failure of the cytoplasm to divide at the time of nuclear division (2). We investigated the hepatocyte proliferation rate in this patient, using an anti Ki-67 antibody. We also evaluated the expression of keratin8/18, keratin7 and keratin19 in the liver tissue.
Case Report
Subject was a 65-year-old woman who had enjoyed good health until 2008, at which time she developed general fatigue and jaundice. She was referred and admitted to our hospital. The patient had not been taking any medication or supplement before the onset of her illness, and risk factors for viral hepatitis were absent. She did not drink alcohol. Physical examination on admission showed deep jaundice. There was no ascites or leg edema. Liver and spleen were not palpable. The laboratory data on admission is shown in Table 1 . Ultrasonography and computerized tomography of the abdomen showed hepatomegaly of the liver without focal masses.
On the eighth hospital day a liver biopsy was performed. The liver biopsy specimens showed numerous multinucleated hepatocyte transformations with severe inflammatory cell infiltration in the expanded portal areas and irregularly extending fibrosis (Fig. 1) . These characteristic histological observations and the laboratory data led us to make a diagnosis of AIH with giant cell transformation.
Immunohistological studies were performed. Although Ki-67 was positive in 20% of the hepatocyte nuclei, it was negative in the giant cell nuclei (Fig. 2a) . Giant cells were 
(c) Giant cells were negative for keratin 19 (arrows). (d) Giant cells were negative for keratin 7 (arrows).
strongly stained with keratin8/18 as compared with ordinary hepatocytes (Fig. 2b) . Giant cells were not stained with keratin7 or keratin19 (Fig. 2c, d) .
According to the revised scoring system proposed by the International Autoimmune Hepatitis Group, we diagnosed the patient as 'definite' AIH (4). She was started on 60 mg prednisolone daily. She responded to corticosteroid therapy and the liver dysfunction immediately improved (Fig. 3) . A second liver biopsy performed 1 month later showed that the lobular inflammation and giant cell formation had substantially decreased as compared to the findings at the first biopsy. The clinical remission continued for about 2 years.
Discussion
Hepatitis with multinucleated giant cells in the liver tissue is called giant cell hepatitis, and is often seen in neonatal viral hepatitis and biliary atresia (1) . By contrast, giant cells are rarely found in adult liver diseases.
Giant cell transformation of hepatocytes can be seen in a wide variety of inflammatory and cholestatic liver diseases in adults and appears to be an unusual but non-specific pattern of liver injury. Etiologic factors implicated include drugs, and viruses (hepatitis A, hepatitis B and hepatitis C (5), Epstein-Barr virus, variant A of human herpesvirus 6 (6) and paramyxoviruses (7, 8) and AIH (3)). The prognosis depends on the underlying liver disease (9) . The present patient had not received any drugs or toxic agents, and viral disease did not appear to be responsible for the associated giant cell hepatitis in this case. She had antinuclear antibodies and responded well to treatment with corticosteroids. Therefore, she had 'definite' AIH. In the case of AIH, multinucleated giant cells are likely observed in the acute type or chronic type with exacerbation (10) . Typical clinical features are a prolonged clinical course, severe cholestasis, and progression to cirrhosis within a few months (11) . In the present case, prolonged treatment with corticosteroids was effective. The present results confirmed the previously reported finding that corticosteroid treatment was effective in reducing the number of giant hepatocytes (9, 12, 13) . In this case, anti-mitochondrial antibody (AMA) was positive. Whether AMA is a secondary response to an ongoing hepatocytic injury or a primary disorder that initiates the damage and giant cell transformation remains unclear (14) .
The mechanism of giant cell formation is still unknown. It was reported that cellular derangement due to rapid cell death and regeneration led to the formation of multinucleated giant cells (2) . Multinucleated cell formation is reported to be the result of degenerative cell fusion (15) . It is also reported to be the result of cell fusion because mitotic figures have never been observed (16) . Fusion of mononuclear hepatocytes and nuclear proliferation without cell division are the two prevailing pathogenic hypotheses (16) .
We performed immunohistochemical analysis using MIB-1, a monoclonal antibody raised against the recombinant part of the Ki-67 antigen that reacts with cells in all phases of the cell cycle except the G0 (resting) phase (17) . In the present case, giant cells were not positive for Ki-67, as is also the case in infant giant cell hepatitis (18) . Therefore, the proliferation potency of giant cells was low and the giant cells were not actively dividing, suggesting that nuclear division is a less likely explanation for the giant cell formation. In addition, giant cells were strongly positive for keratin 8/18 and were not positive for keratin7 or keratin 19. Hepatocytes positive for keratin 8/18 represent mature hepatocytes, and intermingled hepatocytes negative for keratin 8/ 18 may represent regenerative hepatocytes. This finding suggests that these cells are of hepatocytic origin and are highly differentiated. Therefore our report suggests that the fusion of hepatocytes may be the mechanism of giant cell formation in PGCH.
In conclusion, we described a case of PGCH associated with AIH. Immunohistological findings indicated that the giant cells in this case are not regenerative cells, that they are not formed by amitotic division of nuclei in syncytia, and that fusion of highly differentiated hepatocytes is a probable mechanism of the formation of giant cells.
The authors state that they have no Conflict of Interest (COI).

